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Abstract
Background: Antenatal care provides an important opportunity to improve maternal understanding of care during
and after pregnancy. Yet, studies suggest that communication is often insufficient. This research examined the
effect of a job aids-focused intervention on quality of counseling and maternal understanding of care for mothers
and newborns.
Methods: Counseling job aids were developed to support provider communication to pregnant women. Fourteen
health facilities were randomized to control or intervention, where providers were trained to use job aids and
provided implementation support. Direct observation of antenatal counseling sessions and patient exit interviews
were undertaken to assess quality of counseling and maternal knowledge. Providers were also interviewed
regarding their perceptions of the tools. Data were collected before and after the job aids intervention and
analyzed using a difference-in-differences analysis to quantify relative changes over time.
Results: Mean percent of recommended messages provided to pregnant women significantly improved in the
intervention arm as compared to the control arm in birth preparedness (difference-in-differences [ΔI-C] = +17.9,
95%CI: 6.7,29.1), danger sign recognition (ΔI-C = +26.0, 95%CI: 14.6,37.4), clean delivery (ΔI-C = +21.7, 95%CI:
10.9,32.6), and newborn care (ΔI-C = +26.2, 95%CI: 13.5,38.9). Significant gains were also observed in the mean
percent of communication techniques applied (ΔI-C = +28.8, 95%CI: 22.5,35.2) and duration (minutes) of antenatal
consultations (ΔI-C = +5.9, 95%CI: 3.0,8.8). No relative increase was found for messages relating to general prenatal
care (ΔI-C = +8.2, 95%CI: -2.6,19.1). The proportion of pregnant women with correct knowledge also significantly
improved for birth preparedness (ΔI-C = +23.6, 95%CI: 9.8,37.4), danger sign recognition (ΔI-C = +28.7, 95%CI:
14.2,43.2), and clean delivery (ΔI-C = +31.1, 95%CI: 19.4,42.9). There were no significant changes in maternal
knowledge of general prenatal (ΔI-C = -6.4, 95%CI: -21.3,8.5) or newborn care (ΔI-C = +12.7, 95%CI: -6.1,31.5). Job
aids were positively perceived by providers and pregnant women, although time constraints remained for health
workers with other clinical responsibilities.
Conclusions: This study demonstrates that a job aids-focused intervention can be integrated into routine antenatal
care with positive outcomes on provider communication and maternal knowledge. Efforts are needed to address
time constraints and other communication barriers, including introduction of on-going quality assessment for
long-term sustainability.
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Antenatal care provides an important opportunity to
improve maternal understanding about pregnancy, child-
birth, and care of the newborn. In addition to routine
examination, screening, and treatment, the World Health
Organization’s focused antenatal care model recom-
mends information and counseling be provided to all
pregnant women in areas related to the health needs of
the pregnant woman, birth and emergency preparedness,
nutrition, preventative home practices, and support for
care-seeking through danger sign recognition [1]. This
includes advice that promotes the health of the mother
and newborn during and following delivery. Relatively
high coverage of antenatal care enables health care per-
sonnel to reinforce communication across visits [2].
Communication provided antenatally has been shown
to be an effective strategy to improve maternal under-
standing and health practices [3,4]. Yet, in many develop-
ing countries, information is lacking on the intrinsic
quality of communication, limiting one’s ability to assess
intervention effects [5]. Studies that have examined qual-
ity of antenatal counseling suggest that adequacy of infor-
mation provided is low - with less information-sharing
than guidelines recommend [6-8]. Available data suggests
that patients often perceive counseling to be poor [9],
and low maternal knowledge following counseling has
been attributed to insufficient communication [10-12].
There is a growing need for implementation research in
developing countries that examines content of antenatal
communication and effective strategies to improve mater-
nal and newborn care counseling. Such interventions hold
promise for reducing maternal and neonatal mortality in
resource-poor settings. Traditional efforts to improve pro-
vider communication have often relied on resource-inten-
sive strategies such as off-site training or continuing
medical education [13]. However, recent evidence shows
that job aids can serve as an acceptable, low-cost alter-
native to improve health worker performance when
combined with minimal training and supervision [14-18].
Job aids are support tools with written information that is
often enhanced by images, making readily available infor-
mation needed to comply with standards while minimizing
provider dependence on memory [19,20]. In the context of
counseling, pictorial job aids can strengthen communica-
tion by helping providers to remember key messages [21].
They may also function to facilitate communication pro-
cesses by conveying ideas using imagery [22,23]. Job aids
have been shown to be effective in areas such as malaria
[14,15], infant feeding [16,24], and family planning [17,18].
Evidence is needed to examine use of job aids to improve
antenatal communication in maternal and newborn care.
This study uses implementation research to assess
quality of counseling provided to pregnant women and
the impact of a job aids-focused intervention consisting
of training, organizational change, and field support on
provider communication and, in turn, maternal under-
standing. The study hypothesized that the quality of job
aid-supported counseling would be better than that of
counseling which was not supported, and that better
counseling would yield higher levels of maternal
understanding.
Methods
Study Design and Context
This study used a pre-post randomized group design.
Data were collected from August to October 2008 in the
Zou/Collines region of Benin. Antenatal care coverage is
high in Benin and represents an ideal time to advise preg-
nant women. An estimated 88% of Beninese women
receive at least one antenatal care visit, and 61% receive
at least four visits [25]. Fourteen public health mater-
nities were randomized to the intervention or control
group. Women in the intervention group received coun-
seling by nurse-midwives specifically trained in use of the
job aids. Women in the control group received the usual
care and advice. Data were obtained before and after
introduction of the job aids in both control and interven-
tion arms, yielding four cross-sectional groups.
Sample selection
The target sample for each group was 154 pregnant
women, sufficient to detect a mean difference of 15%
percentage points in quality scores and proportional dif-
ference of 25% in maternal knowledge between groups
at 80% power with an incompletion rate of 10% and a
design effect of 2.0. Several public health centers were
selected to achieve the target sample size and improve
generalizability of results across sites, providers, and cli-
ents. All pregnant women presenting for antenatal con-
sultation during the study period were eligible to
participate. Using systematic sampling, eligible women
were approached while waiting for consultation, given
information regarding the purpose of the study, and
invited to participate. As part of the information pro-
cess, women were assured confidentiality and that opt-
ing out would not compromise the care they would
receive. Participation from site managers and providers
was obtained prior to the start of the study.
Job Aids
The job aids developed in this study were a set of pic-
torial counseling cards designed to support communica-
tion to women about care during and after pregnancy
according to national guidelines [Figure 1]. Generic
counseling cards and counseling materials for maternal
and newborn care were used as a basis for their design
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Integrated Family Health Project Health Project
(PISAF), both managed by University Research Co., LLC
(URC), in collaboration with the Benin Ministry of
Health. Culturally appropriate images were designed
based on community and subject expert feedback as
well as a pilot field study. One side of the counseling
card provided guidance to the provider on key messages
to convey (the “job aid”). The other side of the card was
a pictorial guide for the client that used illustrations to
portray core messages (the “visual aid”). The overall
objective of the counseling cards was to support infor-
mation-sharing by the provider, enhance the transfer of
knowledge to women, and depict recommended health
behaviors.
Eleven antenatal cards were organized into three mod-
ules that prioritized messages according to a woman’s
stage of pregnancy (early, mid-, or late) to ensure that
over the course of pregnancy, a woman would have
multiple exposures to key messages. Module A consisted
of five cards for women in early pregnancy and included
messages on general pregnancy care, birth and emer-
gency preparedness, maternal danger signs, and clean
delivery. Module B consisted of four cards for women at
mid-pregnancy with information on newborn care, such
as immediate and exclusive breastfeeding, delayed bath-
ing, and thermal protection. Module C consisted of two
cards for women in late pregnancy that reinforced key
aspects of maternal and newborn care. In Benin,
counseling on immediate newborn care is typically per-
formed postnatally. However, in this study, counseling
on newborn care was additionally piloted antenatally in
intervention sites for women in mid-to-late pregnancy.
Verification of the content of Module A or Modules A
and B was a prerequisite for introduction of the next
module.
Description of Intervention
Introduction of the job aids consisted of three interven-
tion components: training, organizational changes, and
field support. All health care personnel at the interven-
tion sites were trained for three days in the content and
use of the counseling cards, interpersonal communica-
tion, and quality improvement. The training included
role-playing and didactic instruction with available writ-
ten materials, such as a technical reference guide and
other documents.
The role-playing used two methods: one-on-one role-
playing with feedback from the trainer and role-playing
in plenary with feedback from peers. Providers practiced
conducting a counseling session with the counseling
cards following a 10-step process: (1) present the topic
to be discussed; (2) ask the woman what she already
knows about the topic; (3) present the counseling card;
(4) ask the woman what she sees on the card; (5) encou-
rage the woman to describe what message she thinks
Figure 1 Counseling job aids used for communication regarding pregnancy care, birth preparedness and maternal danger signs.
Actual size 8 × 11 (A1 sheet)
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elaborate on messages using images provided on the
card; (7) verify the woman’s understanding by asking
her to summarize key points; (8) encourage her to ask
questions; (9) summarize any remaining messages; and
(10) check the back of the card to be sure all messages
have been discussed. Providers applied this process in
using the counseling job aids for any one of the three
modules.
At the end of the training session, participants in each
site formed a team to identify organizational changes
needed to implement job-aid supported counseling at
their site, such as ensuring the availability of the cards,
organizing them into modules, assigning roles, or in
sites where group counseling was provided - stratifying
sessions by pregnancy stage to reduce group sizes.
Teams also convened an on-site organizational meeting
to build consensus on the new communication strategy
and to further identify best practices for organizing
counseling at their site. Prior to data collection, all site-
level teams received a supervisory visit from one of the
counseling instructors and/or technical advisors. These
visits included direct observation of antenatal consulta-
tions using the job aids with immediate feedback and
technical support, as well as open discussion about diffi-
culties encountered during implementation. The post-
training field visits aimed to assist health workers in
overcoming communication barriers and strengthen
overall communication processes. None of the three
intervention components were introduced to providers
in the control arm. Usual care and advice in these sites
did not consist of job aids or targeted communication
based on stage of pregnancy.
The Improvement Context
Several participating sites (five in the control arm and
four in the intervention arm) were concurrently engaged
in a quality improvement collaborative to strengthen
clinical care in management of normal deliveries and
obstetric complications. A collaborative is an improve-
ment strategy that engages a group of health workers at
various sites to jointly improve quality of care for a speci-
fic technical area through cross-sharing of organizational
learning and best practices [26]. The improvement colla-
borative included prior technical training of skilled provi-
ders in essential obstetric and newborn care who met
quarterly during “learning sessions” to discuss best prac-
tices. Although the collaborative improved many clinical
aspects of care, no efforts had been made to address
counseling to women during antenatal consultations.
Thus, while study sites had varying quality improvement
experiences (e.g., collaborative versus non-collaborative),
they were comparable in their limited focus on strength-
ening counseling to women on maternal and newborn
care. To improve generalizability, the job aids were intro-
duced to both types of sites, and intervention compo-
nents targeted competencies relating to communication
regardless of participation in the clinical collaborative.
Measurement
This study measured three outcomes: (1) quality of
counseling provided to pregnant women; (2) provider
perceptions regarding use of the job aids; and (3)
women’s knowledge of messages relating to maternal
and newborn care.
To evaluate quality of counseling, the content of com-
munication and counseling technique used by the provi-
der were measured through direct observation using a
pre-tested observation checklist developed by the study
team for this purpose. The checklist contained items
categorized in five topic areas: general prenatal care,
birth preparedness, dangers signs, clean delivery, and
newborn care. “General prenatal care” included four mes-
sages relating to prevention and treatment of malaria (use
of an insecticide-treated mosquito net and antimalarials),
iron/folate supplementation, having at least four antena-
tal visits, and diet and nutrition. “Birth preparedness”
included seven messages on identifying a place of deliv-
ery, identifying a skilled birth attendant, organizing trans-
portation, setting money aside, planning for emergencies,
planning with a family member, and identifying a blood
donor. “Danger signs” highlighted nine maternal symp-
toms that require care: vaginal bleeding, convulsions,
fever, water loss, abdominal pains, severe headaches,
blurred vision, swelling of limbs, and absence of or
diminished fetal movement. “Clean delivery” consisted of
two messages relating to providing a clean, plastic cloth
for delivery and clean, dry towels for the mother and
newborn. Six messages related to “newborn care": skin-
to-skin contact, early breastfeeding, exclusive breastfeed-
ing, delayed bathing, clean cord care, and thermal protec-
tion. For each item, the trained observer selected ‘yes’
(coded as 1) or ‘no’ (coded as 0) depending on whether
the woman received information on that item during her
antenatal visit. The mean percent of messages provided
for each group was calculated based on the number of
messages provided to a woman within each category out
of the total number of recommended messages. All mes-
sages provided during group and/or individual sessions
were included to represent overall communication during
each woman’s antenatal visit. Provider communication
techniques were scored similarly across six communica-
tion techniques: presentation of the subject, posing of
questions to determine current knowledge, use of visual
aid(s), verification of understanding, motivation to adapt
behaviors, and asking the woman if she had questions.
Information on the context of the session was also col-
lected, such as the mode of communication (e.g., group
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used.
Provider perceptions on use of the counseling cards
were examined only in the intervention arm and after
implementation of the job aids. Data were obtained
using individual interviews. Each health worker was
asked four questions (one closed and three open-ended):
whether she thought the counseling job aids should be
introduced in other sites to support communication;
what she considered to be advantages and disadvantages
in using the job aids; and what recommendations, if any,
she had to improve their overall use and effectiveness.
Responses were coded and analyzed by topic area. Infor-
mation on provider demographic characteristics, such as
age, education, qualification, years working at site, and
years working in public health, was also obtained.
To assess maternal understanding, pregnant women
were interviewed at the clinic prior to departure. Struc-
tured questionnaires were written in French and admi-
nistered orally in the local language, Fon. Women were
a s k e dt oi n d i c a t ew h a tt h e yc o n s i d e r e dt ob ei m p o r t a n t
components of care during and after pregnancy for the
mother and newborn as well as what they considered to
b ed a n g e rs i g n st h a tr e q u i r e du r g e n tm e d i c a lc a r e .O n
average, exit interviews took 30 to 45 minutes to com-
plete. Also obtained were the woman’sa g e ,m o n t h si n
pregnancy, education, number of previous antenatal vis-
its, first-time visit status, and number of living children.
Pre-intervention data were obtained in August 2008,
and post-intervention data were obtained in October
2008, three weeks following the introduction of the
intervention. All data collection tools were reviewed and
approved by local Beninese project staff to make sure
they were clear, easy to follow, appropriate, and relevant
for the local culture. The observation team received
three days of training in counseling observation, inter-
viewer techniques, and questionnaire completion,
including a standardization session to minimize inter-
observer variability. Pre-tested, standardized question-
naires with a detailed guide for data collectors were
used with routine supervision of data collectors’ instru-
ments. Supervisors observed approximately 5% of coun-
seling sessions and patient interviews for quality control
and validation purposes.
Statistical Analysis
Data were analyzed using STATA (Version 9.2, Stata-
Corp, College Station, TX). Difference-in-differences
analyses within multivariate linear regressions were used
to account for differences in baseline quality of counsel-
ing between intervention and control groups based on
an interaction term of study arm and time. In differ-
ence-in-differences analyses, the coefficient of the inter-
action term and its subsequent 95% confidence interval
(CI) represent the difference in the change over time in
the intervention group as compared to the change over
time in the control group [27]. As a result, calculation
of the intervention’s effect size is adjusted for differences
over time in the control arm [28].
Additionally, the study employed three-level hierarchal
modeling techniques to account for the inherent corre-
lation of observations. Pregnant women (level 1) were
nested within providers (level 2) who were nested within
sites (level 3). Hierarchal regression models are more
suitable for clustered data than conventional regression
analyses that underestimate standard errors by assuming
that observations from the same sites or providers are
independent [29]. Random effects were incorporated for
provider- and site-level characteristics, and fixed effects
were incorporated for patient characteristics that signifi-
cantly varied between groups. Random effects hierarchal
analyses aim to correct for correlation of observations
and account for unmeasured differences in level-specific
characteristics [30]. This technique was used since a
means-as-outcomes regression model indicated that no
site or provider characteristics had significant direct
effects on quality of communication.
Maternal knowledge was measured based on the pro-
portion of women with knowledge of at least three
items within each topic area. Similar to analyses of qual-
ity of counseling, mixed hierarchal regression models
using difference-in-difference analyses were used to
adjust for nesting of observations and baseline level dif-
ferences. This was coupled with multivariate analyses to
control for confounding. Data were double entered
using EpiData (Version 3.2) with automatic checks for
quality control. In all analyses, the level of significance
was considered at p ≤ 0.05.
Ethics Approval
This study received ethics approval by the Johns Hop-
kins Bloomberg School of Public Health Institutional
Review Board, Baltimore, Maryland; the Research & Eva-
luation review group of the USAID Health Care
Improvement Project at University Research Co., LLC
(URC), Bethesda, Maryland; and the USAID Integrated
Family Health Project at URC, Bohicon, Benin.
Results
Demographic characteristics
Table 1 presents demographic characteristics of the
study population. Antenatal consultations of 686 preg-
nant women were observed followed by exit interviews:
211 in the baseline intervention arm, 204 in endline
intervention, 119 in baseline control, and 152 in endline
control. This represented 55 providers: 26 and 29 in the
intervention and control arms, respectively, although
not all providers were available during both periods of
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site; 49 pregnant women were observed at each site; and
12.4 women were observed for each provider. The
sample size in the control arm is smaller given the
lower-than-expected number of women presenting for
antenatal consultation in these sites. Approximately 4%
of providers working in the study’s maternities were not
enrolled because they were not working at the clinic
during the time of study and were logistically unable to
participate in study activities. Non-participation of
women was observed to be rare as women were willing
and interested in discussing care for themselves and
their newborns. Although there were no differences in
provider characteristics between study arms with respect
to age, qualification, education, years working in public
health, and years working at the site, group education
followed by individual counseling was more common in
the intervention arm in pre- and post-groups (58% and
80%) than the control arm (36% and 34%) as compared
to only group or individual counseling.
The groups of pregnant women in the intervention
and control arms prior to and after the intervention
were similar with respect to age, months in pregnancy,
number of antenatal visits, and number of living chil-
dren. Women’s characteristics differed by education
status and first antenatal visit. Over half of the women
in the baseline intervention arm (60%) had more than
eight years of schooling compared to 52%, 53%, and
44% in the endline intervention, baseline control, and
endline control groups, respectively. The proportion of
women presenting at their first antenatal visit in the
current pregnancy was higher in the control groups
(36% and 36%) than in the intervention groups (28%
and 24%). Mean gestational age for first-time attendees
was 4.1 months across all groups (data not shown) com-
pared to 5.9 months for the total study population. Of
the observed consultations, 81% were conducted in Fon,
9% in Nagot, 2% in French, and 8% in other local lan-
guages (data not shown).
Content of Communication
Table 2 presents changes over time in the mean percent
of recommended messages provided to pregnant women
by topic and study arm. On average, pregnant women in
the intervention and control arm received 51% and 36%,
respectively, of recommended maternal and newborn
care messages during antenatal consultations at baseline.
Relative improvement (ΔI - Δc) in the mean percent of
messages provided in the intervention arm was +19.6
(95% CI: 12.2, 26.9) in adjusted analyses, accounting for
Table 1 Characteristics of study sample
Total Intervention Arm Control Arm
Pre- Post- Pre- Post-
Study Population
Number of sites 14 7 7 7 7
Total number of observations 686 211 204 119 152
Total number of providers 55 20 21 25 25
Counseled only at baseline 9 5 0 4 0
Counseled only at endline 10 0 6 0 4
Counseled at baseline + endline 36 15 15 21 21
Group and individual counseling (%) 55.7 58.2 79.9 35.9 33.6
Group counseling only (%) 1.3 0 4.4 0 0.7
Individual counseling only (%) 43.0 41.8 15.7 64.1 65.8
Provider Characteristics
Skilled provider type (%) 86.5 83.3 95.2 92.0 87.5
Mean age (yrs) 34.6 35.3 33.6 34.4 34.2
Completed secondary education (%) 96.2 100 100 100 92
Years working in health field (yrs) 9.7 11.1 10.1 8.5 8.2
Years working at health center (yrs) 4.1 4.8 4.6 2.9 3.7
Patient Characteristics
Mean age (yrs) 25.8 25.6 25.4 26.0 26.6
Mean gestational age (months) 5.9 5.9 6.0 5.9 5.8
Educational status (%, > 8 yrs) 52.9 60.0 52.0 52.9 44.1
1
st prenatal visit (in current pregnancy) 30.0 28.4 23.5 36.1 36.2
Mean no. of ANC visits (in current pregnancy) 2.6 2.8 2.8 2.5 2.4
Mean number of living children 1.7 1.6 1.6 1.8 1.9
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level characteristics. By topic area, relative improve-
ments in the intervention arm were observed in four
out of five topics: birth and emergency preparedness
(ΔI - Δc = +17.9, 95% CI: 6.7, 29.1), danger signs during
pregnancy (ΔI - Δc = +26.0, 95% CI: 14.6, 37.4), clean
delivery (ΔI - Δc = +21.7, 95% CI: 10.9, 32.6), and
for women with advanced pregnancy, newborn care
(ΔI - Δc = +26.2, 95% CI: 13.5, 38.9). In the area of gen-
eral prenatal care, modest gains in communication in
both study arms were observed with no significant rela-
tive improvement (ΔI - Δc = +8.2, 95% CI: -2.6, 19.1).
Table 3 presents an item analysis of key messages pro-
vided within all five topic areas. The overall proportion
of women receiving communication varied from mes-
sage to message. In the intervention arm, the largest
improvements were observed among messages relating
to identification of a skilled birth attendant, emergency
planning, provision of a plastic cloth (for clean delivery)
and messages relating to newborn care such as early
and exclusive breastfeeding and delayed bathing. Mes-
sages with relatively high scores at baseline and only
modest improvements at endline included taking anti-
malarials, information on nutrition for pregnant women,
placing money aside, and planning for birth with a
family member. No significant improvements were
observed for messages concerning use of an insecticide-
treated mosquito net or iron/folate supplementation
during pregnancy. In the control arm, no significant
changes were observed between baseline and endline.
Communication Techniques and Duration
Overall mean performance in communication techni-
ques of health providers was 46% and 43% at baseline in
intervention and control arms, respectively (Table 2).
The relative mean percent of communication techniques
used was significant in the intervention arm (ΔI - Δc =
+28.8, 95% CI: 22.5, 35.2). At the item level, providers
presented the subject to be discussed in the majority of
consultations, and baseline measures of techniques such
as posing questions to ascertain current knowledge, veri-
fication of understanding, and asking the woman if she
had questions were observed at moderate levels in inter-
vention and control arms. These techniques (as well as
others that were used less frequently) remained
unchanged in the control arm, but increased signifi-
cantly in the intervention arm. The two most notable
increases in techniques used were use of a visual aid -
the intervention’s counseling job aids - and verification
of understanding, which included a summary of key
messages following the consultation.
These improvements were associated with increases in
consultation duration. Each session lasted an average 18
minutes at baseline in both study arms and significantly
increased to 24 minutes in the intervention arm (ΔI - Δc =
+5.9, 95% CI: 3.0, 8.8). The observed additional time
appears to have been associated with increased communi-
cation, although time spent in clinical examination versus
communication was not measured systematically.
Maternal Knowledge
Improvements in knowledge among pregnant women
were observed in the area of birth preparedness, recogni-
tion of danger signs, and clean delivery after controlling
for differences at baseline, correlation of data, and level-
specific characteristics (Table 4). At baseline, 21% and
26% of pregnant women in the intervention and control
arm, respectively, could correctly identify at least three
Table 2 Changes in mean percent of messages provided during antenatal visit by topic and study arm
Mean % of messages provided Intervention Arm Control Arm Difference in differences
Pre- Post- Differ-ence (Δi) Pre- Post- Differ-ence (Δc) Δi-Δc (95% CI)
No. of pregnant women 211 204 119 152
Adjusted Scores
a
Mean % of messages given (total) 51.4 67.9 +16.5 35.5 32.4 -3.1 +19.6 (12.2, 26.9)
Mean % of messages given (by topic
b)
Prenatal Care 64.5 68.6 +4.1 51.4 47.4 -4.1 +8.2 (-2.6, 19.1)
Birth preparedness 53.7 66.5 +12.9 40.5 35.4 -5.1 +17.9 (6.7, 29.1)
Danger signs during pregnancy 38.8 63.5 +24.7 24.4 23.1 -1.3 +26.0 (14.6, 37.4)
Clean delivery 49.1 70.4 +21.3 15.1 14.7 -0.4 +21.7 (10.9, 32.6)
Newborn care
c 20.6 49.3 +28.7 3.8 6.3 +2.5 +26.2 (13.5, 38.9)
Mean % of communication techniques used 46.2 75.4 +29.2 42.7 43.0 +0.3 +28.8 (22.5, 35.2)
Mean duration of antenatal consultation
d 18.3 23.9 +5.6 15.8 15.5 -0.3 +5.9 (3.0, 8.8)
[a] Scores adjusted for differences at baseline and correlation of observations; site- and provider-level characteristics (random effects); counseling mode; and
patient age, education, first antenatal visit, and total number of antenatal visits (fixed effects). [b] Total number of messages by category include: prenatal care (n
= 5), birth preparedness (n = 7), danger signs during pregnancy (n = 9); clean delivery (n = 2); newborn care (n = 6); communication techniques (n = 6). [c]
Includes only women at 6 - 9 months of pregnancy. [d] Excludes additional time for women who participated in individual counseling following group session.
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Intervention Arm Control Arm Difference in differences
Pre- Post- Differ-ence (Δi) Pre- Post- Differ-ence(Δc) Δi-Δc 95% CI
No. of women (N = 686) 211 204 119 152
Prenatal care
Sleep under a mosquito net 76.3 74.0 -2.3 66.4 74.3 +8.0 -10.2 (-23.8, 3.4)
Take antimalarials 61.1 71.1 +9.9 53.8 55.3 +1.5 +8.4 (-6.4, 23.3)
Take iron/folic supplements 79.6 75.5 -4.1 63.0 67.8 +4.7 -8.9 (-22.5, 4.7)
Have at least 4 prenatal visits 31.8 65.7 +33.9 21.0 29.6 +8.6 +25.3 (11.2, 39.4)
Eat more and more varied 61.6 72.5 +10.9 26.1 32.2 +6.2 +4.8 (-9.5,19.0)
Birth Preparedness
Identify place of delivery 62.6 85.3 +22.7 47.1 45.4 -1.7 +24.4 (10.3, 38.5)
Identify means of transport 56.4 86.8 +30.4 37.8 39.5 +1.7 +28.7 (14.8, 42.6)
Identified skilled attendant 32.2 71.6 +39.3 28.6 25.0 -3.6 +42.9 (28.9, 56.9)
Put money aside 73.0 84.3 +11.3 42.0 41.4 -0.6 +11.9 (-1.8, 25.6)
Plan for emergency 40.3 80.9 +40.6 28.6 30.3 +1.7 +38.9 (25.0, 52.8)
Plan with family 70.1 84.3 +14.2 47.1 48.7 +1.6 +12.5 (-1.4, 26.4)
Identify a blood donor 50.7 68.6 +17.9 30.3 28.3 -2.0 +19.9 (5.3, 34.4)
Danger signs during pregnancy
Vaginal bleeding 51.2 71.1 +19.9 27.7 32.9 +5.2 +14.7 (0.2, 29.3)
Convulsions 15.2 53.9 +38.7 4.2 7.9 +3.7 +35.0 (23.6, 46.5)
Fever 53.1 71.6 +18.5 32.7 32.2 -0.5 +19.0 (4.4, 33.6)
Water loss 49.8 71.6 +21.8 21.8 28.3 +6.4 +15.4 (1.1, 29.6)
Abdominal pains 50.2 72.5 +22.3 28.6 28.3 -0.3 +22.6 (8.2, 37.0)
Severe headaches 36.0 68.1 +32.1 21.8 25.0 +3.2 +29.0 (14.9, 43.0)
Blurred vision 23.2 66.1 +43.0 15.1 14.5 -0.6 +43.6 (30.8, 56.4)
Swelling of limbs 35.1 57.4 +22.3 14.3 13.8 -0.5 +22.8 (9.3, 36.2)
Diminished fetal movement 29.9 57.4 +27.5 10.1 18.4 +8.3 +19.2 (5.8, 32.5)
Clean Delivery
Bring plastic cloth 27.5 66.7 +39.2 0.8 2.6 +1.8 +37.4 (26.1, 48.7)
Bring 5 clean towels 65.9 81.9 +16.0 18.5 21.1 +2.6 +13.4 (0.4, 26.4)
Immediate newborn care
a
Skin-to-skin contact 21.5 46.7 +25.1 4.4 5.7 +1.3 +23.8 (8.2, 39.3)
Initiation of immediate BF 20.8 58.3 +37.6 5.9 11.5 +5.6 +32.0 (15.9, 48.0)
Avoid prelacteal foods/exclusive BF 9.2 55.0 +45.8 5.9 10.3 +4.4 +41.3 (26.7, 55.9)
Delayed bathing 3.1 41.7 +38.6 2.9 2.3 +0.6 +39.2 (27.0, 51.5)
Clean cord care 4.6 37.5 +32.9 1.5 5.7 +4.2 +28.6 (15.9, 41.3)
Thermal protection 19.2 48.3 +29.1 2.9 8.0 +5.1 +24.0 (8.6, 39.4)
Communication Technique
Presents the subject 72.5 98.5 +26.0 73.1 81.6 +8.5 +17.5 (6.3, 28.8)
Poses questions to determine current
knowledge of pregnant woman
61.1 99.0 +37.9 54.6 59.9 +5.2 +32.6 (19.8, 45.5)
Uses cards or other visual aids 28.4 99.5 +71.1 16.8 19.7 +2.9 +68.1 (57.3, 79.0)
Verifies understanding 55.0 98.5 +43.6 52.9 61.8 +8.9 +34.7 (21.7, 47.6)
Motivates to adapt behaviors 69.2 96.1 +26.9 26.9 38.2 +11.2 +15.6 (3.1, 28.1)
Asks woman if she has questions 72.0 97.1 +25.0 50.4 59.2 +8.8 +16.2 (3.6, 28.9)
[a] Includes only women at 6 - 9 months of pregnancy.
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Page 8 of 13components of birth and emergency preparedness with a
relative improvement in the intervention arm of +23.6
( 9 5 %C I :9 . 8 ,3 7 . 4 ) .T h e r ew a sa l s oas i g n i f i c a n tr e l a t i v e
improvement in the proportion of women who could
identify at least three danger signs during pregnancy that
needed the urgent attention of a health professional (ΔI -
Δc = +28.7, 95% CI: 14.2, 43.2). Signs such as abdominal
pains (92%), fever (88%), and heavy bleeding (79%) were
most commonly reported by women in the intervention
arm (not shown). A relatively lower proportion of
women indicated water loss (68%), blurred vision (34%),
or absent or diminished fetal movement (24%) as a dan-
ger sign. Convulsions (21%) and swelling of the limbs
(13%) were least commonly considered indicative of dan-
ger (data not shown). Significant relative improvements
were also observed for correct knowledge of both clean
delivery items (ΔI - Δc = +31.1, 95% CI: 19.4, 42.9). No
significant relative improvement was observed in mater-
nal knowledge regarding general prenatal care (ΔI - Δc =
-6.4, 95% CI: -21.3, 8.5) or newborn care (ΔI - Δc = +12.7,
95% CI: -6.1, 31.5). As compared to the control arm, the
overall mean number of correct responses across all
topic areas improved significantly in the intervention arm
(ΔI - Δc= +2.9, 95% CI: 1.9, 3.9).
Provider Perceptions
Table 5 lists provider perceptions regarding use of the
counseling job aids within three topic areas: perceived
advantages, perceived disadvantages, and suggestions to
improve overall use and effectiveness. The three most
commonly reported advantages to using the aids were
that they helped women retain information given the
images of key signs or practices; they helped the provi-
der remember what topics to discuss during the antena-
tal session; and the perceived time required for
explaining a practice was less since the images well
depicted the desired communication goal. Providers
using the counseling job aids also noted that having
them allowed workers to improve their skills over time
and that women presenting at the clinics also appre-
ciated and showed interest in the counseling cards.
On the other hand, providers remarked that the
required additional time to use all of the counseling
cards in a given module, including verification of prior
knowledge in preceding modules, was a disadvantage
that delayed women’s departure from the antenatal
clinic. Some providers suggested that the number of
counseling cards be decreased in tandem with an
increase in the number of messages per card while
improving their durability as well from the original
laminated format. A few workers proposed that the
training session be extended from its current three-day
module to provide more time for discussion and prac-
tice. All providers recommended that the counseling job
aids be introduced at other sites to strengthen antenatal
education.
Discussion
Health information-sharing is an essential element of
focused antenatal care. Yet, baseline study findings
showed that although women had multiple antenatal
visits, they were not profiting entirely from effective
communication for care during and after pregnancy.
While later pregnancy stage was correlated with
increased knowledge at baseline, overall knowledge was
poor despite repeated clinical contacts. Seventy percent
of women in the study had more than one prior antena-
tal visit in the current pregnancy, and the majority had
previous pregnancies. Yet, fewer than a quarter of
women correctly identified components of birth prepa-
redness and danger sign recognition compared to over a
half to two-thirds at endline. Such low levels of aware-
ness indicated a missed opportunity for health promo-
tion during pregnancy.
Table 4 Changes in maternal knowledge by topic and study arm
Percentage (%) of women with correct responses Intervention Arm Control Arm Difference in differences
Pre- Post- (Δi) Pre- Post- (Δc) Δi - Δc (95% CI)
No. pregnant women 211 204 119 152
Adjusted Scores
a
≥ 3 messages in prenatal care 49.8 62.7 +12.9 26.5 45.8 +19.3 -6.4 (-21.3, 8.5)
≥ 3 messages in birth preparedness 20.5 47.9 +27.4 25.7 29.5 +3.8 +23.6 (9.8, 37.4)
≥ 3 danger signs during pregnancy 55.3 88.8 +33.2 40.4 44.9 +4.5 +28.7 (14.2, 43.2)
= 2 messages in clean delivery 15.7 49.2 +33.5 2.5 4.9 +2.4 +31.1 (19.4, 42.9)
≥ 3 messages in newborn care
b 32.5 57.7 +25.2 21.4 33.9 +12.4 +12.7 (-6.1, 31.5)
Mean # correct responses 8.6 12.6 +3.9 7.7 8.7 +1.0 +2.9 (1.9, 3.9)
[a] Scores adjusted for differences at baseline and correlation of observations; site- and provider-level characteristics (random effects); counseling mode; and
patient age, education, first antenatal visit, and total number of antenatal visits (fixed effects). [b] Includes only women at 6 - 9 months of pregnancy.
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Page 9 of 13Results of this study showed that introduction of a job
aids-focused intervention can improve quality of counsel-
ing and, in turn, maternal understanding when job aids
are combined with training, field support, and site-level
organizational changes. Findings demonstrated that com-
munication content and techniques significantly
improved following the intervention in such areas as
birth preparedness, danger sign recognition, clean deliv-
ery, and newborn care. Improved communication was
also associated with improved maternal knowledge in
birth preparedness, danger signs, and delivery care.
Maternal knowledge of newborn care also increased in
the intervention arm, although this was not significant
after adjusting for changes in the control arm. Few stu-
dies have examined what specific information is provided
antenatally to women within the context of maternal and
n e w b o r nc a r ei nar e s o u r c e - p o o rA f r i c a ns e t t i n g .T h i s
implementation research enabled intermediate results to
be linked with communication processes and provided
information on the relative effectiveness of a set of per-
formance support tools for health care personnel. The
results of the study support findings of earlier studies in
which clinic-based health education coupled with job
aids effectively improved quality of communication [24]
and patient comprehension [31].
Although counseling quality improved in most topic
areas, no relative gains in counseling were observed for
messages regarding general prenatal care. This may have
resulted because baseline levels in provider counseling
as well as maternal knowledge were highest in this topic
area. Providers in the intervention arm may not have
placed as much priority on improving communication
given perceptions that maternal knowledge was already
adequate. Nonetheless, the job-aid focused intervention’s
observed improvements across most topics in the span
of one clinical visit is encouraging and suggests that, fol-
lowing job aid-supported counseling, pregnant women
are more equipped to make informed decisions regard-
ing their health and that of their newborn.
Several factors likely contributed to the observed
improvement in addition to provider training and field
support. One potential factor is that the maternal and
newborn care counseling aids were adapted to the Beni-
nese environment and were easy to use. In their design
as a practical aid for communication, they were consis-
tent with existing skills and practices, easy to “try out,”
organized in modules (to prioritize messaging), and
yielded visible results. These features have been shown
to enhance the implementation of new practices [32,33].
The tools also provided clarity to provider communica-
tion goals and used locally relevant graphics to enhance
the engagement of low-literate women [34].
A second factor relates to implementation of the
intervention. Uptake in the use of job aids was high
among providers, and the organizational sessions
included the head nurse-midwife regardless of the extent
of her involvement in antenatal communication. This
was done to facilitate the introduction of site-level orga-
nizational changes needed to improve communication,
particularly for organizing counseling sessions and
ensuring adequate feedback mechanisms. Evidence
shows that local leadership enhances the implementa-
tion of new practices [35], which is consistent with the
programmatic experience of this study.
Table 5 Provider perceptions regarding use of counseling job aids (Intervention arm only)
Advantages to using counseling job aids: Disadvantages to using counseling job
aids:
Suggestions to improve use
of counseling job aids:
- Pregnant women better retain messages* - Requires additional time which delays
when the women leave the health center
- Improve durability of the
cards
- Health workers review all communication elements - Requires additional time for providers* - Extend duration of training in
use of the cards
- Increases speed in which women grasp key messages - Too many cards; difficult to organize - Decrease number of cards
used in each module*
- Cards function as a reminder ("job aid’) for the health worker
of key messages*
- Increase number of messages
per card
- Relieves provider of burden to explain messages without
images
- Less time is needed for explaining because the cards’ images
assist in comprehension among women (saves time)*
- Allows provider to master material over time
- Depicts danger signs and consequences of poor practices that
women can visualize
- Women appreciate the cards
Note: The symbol (*) denotes that providers commonly gave the response. All providers responded “yes” when asked whether they thought the counseling job
aids should be introduced at other sites.
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vention was unable to mitigate all implementation bar-
riers, which possibly explains why gains were moderate
in some areas. During interviews, providers reported
that lack of or limited dedicated space for counseling
remained a challenge along with language barriers (in
areas with multiple dialects). In addition, clinical tasks,
such as managing deliveries, disrupted or prevented
high quality antenatal communication. Lack of time was
the most commonly reported barrier as providers recog-
nized that good communication takes time. Recent stu-
dies have shown that duration of antenatal consultations
is low in many developing countries with even less time
spent on communication [6,11]. Within the intervention
arm, there was a significant increase in the duration of
antenatal consultations following introduction of the
counseling job aids. Such an increase may not always be
problematic [18]. In fact, the relatively modest increase
was not perceived to be unmanageable, but the cited
time barrier by providers for effective communication
does deserve consideration. It is interesting to note that
some health workers indicated that the images actually
reduced the time needed for explanation, allowing them
to increase the number of messages. However, the chal-
lenge of communicating effectively in relatively short
periods of time still needs to be addressed.
Particularly in facilities where health personnel are
understaffed or have multiple clinical responsibilities,
one alternative may be to explore the feasibility and
effectiveness of expanding the role of less skilled health
workers who may have fewer time constraints. Nearly
three-fourths of women in the intervention arm said
they would have preferred having the provider spend
more time with them for counseling (data not shown).
This was higher than the proportion of women at base-
line, perhaps resulting from an increased provision of
information which raised interests and discussion prefer-
ences. It is also important to note that while the job
aids-focused intervention was effective in standardizing
communication, one drawback may be over-reliance on
the tools that results in overly structured, less-individua-
lized sessions. Efforts are needed to ensure that commu-
nication is still patient-centered and that counseling job
aids are used as an aid, not a verbatim guide for
communication.
Limitations
These findings should be interpreted in light of the
study’s limitations. One, due to the nature of the inter-
vention, it was not operationally feasible to blind the
data collection team regarding the intervention or con-
trol status of participating sites. Although supervisors
observed a sample of counseling sessions for quality
control purposes, some reporting biases may have
occurred. Health workers may likewise have altered
their behavior in response to being observed, which may
have inflated documented performance levels. It is possi-
ble that cross contamination also led to an under-
estimation of the relative effect, although this is unlikely
given efforts to only implement job aids-focused activ-
ities in intervention sites.
Two, the study did not assess whether improved coun-
seling and maternal knowledge, in turn, led to improved
home care practices among women, which was the basis
for much of the information shared. Studies have shown
that increased knowledge is not necessarily linked with
behavior change [36], and there is still limited empirical
demonstration of the effectiveness of some communica-
tion goals, such as birth preparedness, which was
included in this study [37]. However, the research does
demonstrate the intervention’s direct effects on health
worker behavior and maternal knowledge, which pro-
vides important insight on programmatic strategies to
improve health outcomes. The counseling job aids were
valued in their design as a practical tool in the intermedi-
ate step of communication, which arguably is crucial in
empowering individual women to safeguard their health
and that of their newborn.
Other possible limitations are that despite randomiza-
tion of sites and similarities in demographic characteris-
tics, there were significant differences in baseline quality
of counseling between study arms, which may have
accounted for differences in outcomes at endline. To
adjust for this, data were evaluated using a difference-in-
differences analysis, although it is possible that the
observed intervention effect would be lower (or higher) in
sites with dissimilar baseline performance levels. No speci-
fic reasons were identified to explain differential perfor-
mance levels at baseline between the two study arms. In
addition, several study sites were participating in a quality
improvement initiative at the time of the study. As a
result, they may have been more willing to introduce an
improvement strategy and have been more apt to benefit
from introduction of such as compared to sites without
experience in quality improvement. Sub-analyses found no
differences in counseling performance between sites parti-
cipating in an improvement collaborative versus those
who were not. This may have resulted since the improve-
ment collaborative had not focused on antenatal counsel-
ing as part of its scope. Participation in the collaborative
did not vary significantly between intervention and control
arms. By design, the study was likewise unable to differ-
entiate between the unique effect of the job aids in the
intervention group as compared to the job aid training,
organizational changes, and field support. Our findings
thus represent an evaluation of a job aids-focused package
of interventions than the tools alone. Lastly, the study did
not assess the extent to which improved quality of
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Page 11 of 13counseling and maternal knowledge were maintained over
time or enhanced as a result of repeated use of the coun-
seling job aids throughout a woman’s pregnancy. Qualita-
tive research such as in-depth interviews with women
participants would provide greater insight on effectiveness
of communication over time.
Implications
Several policy and programmatic implications emerge
from the study’s findings. One, this study demonstrates
that job aids with training, field support, and organiza-
tional change are an effective strategy for improving
provider communication and should be integrated into
routine antenatal care strategies. However, widespread
implementation of the counseling aids will need to fac-
tor in how changes in communication activities influ-
ence other service areas. Our experience revealed that
improved communication led to longer antenatal con-
sultations. While it is plausible that increased efficiency
using the cards may save time in the long run, such
benefits have not yet been shown. Furthermore, broad
scale implementation of the cards will require a func-
tional supply management system beyond mechanisms
used for this study, as well as consideration of the social
norms that influence provider-patient interactions.
A second implication for practice relates to quality
improvement. This study found that improving quality
of communication was associated with increased mater-
nal understanding in a relatively short period and that
building capacity of health personnel with appropriate
performance support was crucial in the process. Find-
ings suggest that antenatal care programs should target
strengthening communication to pregnant women as
part of systematic improvement strategies. This should
be combined with on-going quality assessment that
identifies the kind of information given to women and
its impact on their behavior and understanding.
Lastly, findings highlight that in practice women in
advanced pregnancy can and need to be targeted for
advice on newborn care. International guidelines empha-
size the need to promote newborn care during the
antenatal period, not just after birth [38]. Recent evi-
dence demonstrates that antenatal health communica-
tion to promote evidence-based newborn care practices
is effective in averting newborn mortality in developing
countries [39]. The magnitude of antenatal clinical cov-
erage in the developing countries means that pregnant
women in many contexts can be advised on care of the
newborn prior to birth along with maternal care during
pregnancy and birth preparation.
Conclusions
Antenatal health counseling is an important strategy to
promote awareness of maternal and newborn health
during pregnancy, yet quality of communication is often
poor and understudied. Findings from this study indi-
cate that use of a job aids-focused intervention can be
an effective strategy to improve quality of antenatal
communication as well as maternal understanding.
Efforts are needed to address time constraints and other
barriers to communication, including introduction of
on-going quality assessment and appropriate mechan-
isms for scale-up.
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